Potent Protein Delivery into Mammalian Cells via a Supercharged Polypeptide.
The efficient delivery of proteins into cells is needed to fully realize the potential of protein-based therapeutics. Current protein delivery strategies generally suffer from poor endosomal escape and low tolerance for serum. Here, the genetic fusion of a supercharged polypeptide, called SCP, to a protein provides a generic method for intracellular protein delivery. It allows efficient protein endocytosis and endosomal escape and is capable of potently delivering various proteins with a range of charges, sizes, and bioactivities into the nucleus of living cells. SCP is discovered to bind directly to the nuclear import protein importin β1 and gains access to the nucleus. Furthermore, SCP shows minimal hemolytic activity and stability in serum and lacks toxicity and immunogenicity in vivo. Effective gene editing can be achieved by SCP-mediated delivery of Cas9 protein and guide RNA. This study may provide an efficient and useful tool for the design and development of cell-nuclear-targeted drug delivery.